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SEQUENCE LISTING 



<110> Dean, Caroline 
Levy, Yaron Y 

<120> Methods and Means for Modification of Plant Flowering 
Characteristics 

<130> 0380-P02825US0 

<140> US 10/088,187 
<141> 2002-03-15 

<150> PCT/GBOO/03525 
<151> 2000-09-13 

<150> GB 9922071.7 
<151> 1999-09-17 

<160> 48 

<170> Patentln Ver . 2.1 

<210> 1 
<211> 5000 
<212> DNA 

<213> Arabidopsis thaliana 



<400> 1 

tttaaaattc 

tatatcagtg 

tgcgttgtca 

acgggttcaa 

acagagtggt 

cttcttcagc 

aaaacctgct 

atacgttaca 

tgatacatat 

tgaataattt 

ttggacatgc 

tgttgctttg 

aaagaggaat 

agacagaacc 

aatgatggcc 

gagaaataat 

gtgtatgcat 

gaaatacata 

attatacatg 

atacatacca 

ttttgttttc 

gtgtttttat 

ataaggacgt 

tctgagatat 

aaaggggagt 

gacctaccga 

tcgttttatg 

ggttgggtca 

tgttgtaacc 

atctgaaagg 

catgatctga 



gaattgggat 
ttttacattt 
aaagacaaaa 
agatttaaca 
ggtaaacata 
ccgtcacaag 
tagatacaaa 
ttcatattaa 
atacacacat 
atgtatgaat 
atgcgatatt 
taatttttaa 
gtttacgttt 
aaggctctct 
aacggttagc 
agtatactaa 
aggctattta 
aaactttatg 
ttgtatttgg 
ttaatactgt 
ctttccacct 
atgttctaaa 
atatataaca 
tgcgtgttac 
aggtgggggc 
ttcgactcaa 
acaagttggt 
ctcttcaggt 
cctttgacta 
gttcttcttc 
ctctctggtc 



ttaagaaaaa 
gttaatccta 
tatacatcca 
aatcttctaa 
caagttaatg 
aagccaagat 
gaatactagc 
tcacttcaga 
gttttgcttt 
tacgatgcaa 
ggatctactt 
ttaggcatca 
acccctttat 
gactataaat 
ccaaactaat 
acatacatta 
ttcttaagta 
catgtgaggt 
atttctctat 
gggcatgagt 
atatttgtct 
taaaattgag 
gtatcaaata 
aaaaaagaaa 
ggtcggcttt 
cgagtctacc 
tttttttttt 
caggtgtgta 
aaatctaatg 
tctcttagtc 
ttctcttctt 



ttctcatcaa 
aataataaac 
aacaaatcac 
aacaccaact 
agttattcaa 
taagccatta 
taatgtgttt 
gcttgattat 
tctatgattc 
tttccttcat 
ttggattcta 
agaatttcta 
tttcttacag 
tggaatccat 
taactacaag 
gagaggttaa 
taactattaa 
agccatgaat 
acatgtttta 
ttatgataag 
ataggcttca 
attttccgga 
tatttgttgt 
tatttgttaa 
tgattagtta 
gagctaacac 
tttttttaat 
aaaaagaaag 
aactttttta 
tctttgtcct 
cttcttcttc 



atatttatca 
cgatctgaaa 
gtgattgcct 
taacccacga 
atgagatttt 
gaggaagttt 
caacaaactt 
tcaaattatt 
tatctacatt 
tatgcttgaa 
tttttaaaaa 
aaatgcacgc 
ctcataagga 
ttaaacataa 
tcaagttcca 
acttcttttt 
ctgtagctag 
atacgtacat 
acttgtcatt 
acttttcttt 
gacggtacac 
acggtatgat 
tataaggcaa 
gaaaaaaaaa 
ataaaagaaa 
agattcaact 
tttttcatct 
aaagaaaaga 
acacaacaaa 
tttattctcc 
ttctattttt 



ttagtgtata 
agttgataaa 
tcaacttgcc 
atacacaagc 
caatatcatt 
ataaaccgac 
caaattgacg 
ttttctactg 
ttcataccgt 
taaaatgctt 
tcagcgagtt 
gaactggtga 
tactgtcaga 
tgttatgacc 
atattctaag 
ggatttaagt 
atttatacaa 
gttgcaatcg 
ctctaagtat 
tggagaccag 
tagtttacaa 
ctgtttgcaa 
taatatattt 
gatggtcgaa 
ccacacgagt 
cgctcgagct 
tcttgggttt 
gagattgttg 
actccttcag 
gtcgtcgttt 
tcttacttcg 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 




tcactgttgt gtctgaacat gccacgccct 
atccaagaaa aacgtctggt aacttactct 
tcctcatctt tcaaagtttt gattttgtgc 
ggtgaacgag tttgtaagat tatgccttgt 
ttgtattgat tctttgtaag aatcgagtca 
tgttttgggt aatgaaaaga agttccattt 
gagaatttgt gggtttccaa tggaagtctg 
tttggtggga aattgggtat ttgatggtat 
tttgggaatt tttttttttt ttttgagtga 
cagattgatc aaatttcttc tgaggagaaa 
ataaatgtct gttttgttta ctctattttg 
tgagatctta gactccttat tgagtattgt 
tagttgactt gttttgaagg tctctatgta 
atttgataca gtgattagtc atcacttgta 
aatccaaatt tgcttagctc tccatttggc 
tgatttcgat taacacaggc atttatgtgg 
gatcatagga gtcgtgtaat caatctattc 
taatggactg tgtctcctfcg ttgatgcctt 
tgtttttaaa ttaggtaaag ccgtcgtttc 
ctgaaaaatg tctgtttcga tttgatgttc 
ttgtggacat ttatatcatt atatgcttct 
gggtcccaga taagtttgtg agtaaattca 
cagtacctga tggtcatgtt tgrcgtgtag 
ttcaagatgg ttggcaagag tttgttgacc 
tttttagata tgaaggaaac tctgccttca 
agatcaatta ccattccacc ggtctcatgg 
gtttgtttga agaccttgaa gatgaagatg 
catcaccact tcctgagtct acagtaccag 
aaaccttgtt cactggacca gttaaaggtg 
atcgctgatt acgcgtctta tcattctttt 
cagctgaaga gccaacgcca accccaaaaa 
atgctgatcc tggtaagcac ttttcctctt 
tcacagattc ttcctcatga tacatatatc 
actcatcagc tccgcgagat gatgatccag 
ctgcgagaaa gagaaccgtg actgcagaag 
cgttcgaacc aacaaaccct ttcttcagag 
gttgcatcat ggtaataaaa aaacatctta 
gatctctaaa agaagccttc tgtttctgtt 
ctgagaagta cctaagtggg atctccgggt 
ggcctgttcg atgtctctac aaagccggga 
tcactctaga gaacaactta ggagaaggag 
gagatttcgt tttgaaagtg acagcctttc 
atggtgtgat cattctggat ttgcaagtac 
acaactaaaa aactctcttc tggtctgtgt 
tcgggtttac tttgtgttat cgatgtggat 
cttgagtgga actcaaattg tttgagtaga 
tgtaaatacc taatctccat caaatttgag 
aggagggaac ttgagataac aaacttaaga 
tgaagttgtt gtttgatcac ctctgagata 
aggatactgg tgaaaatggg agtattgaag 
actgtggtag cagacacaac acttgttctc 
tcataaaact taaaaaaaag aaaaccgtgt 
acaatcttat tgagatatca 




2 

ttcttccata agttgatttt ctcatccact 1920 
ctctctctct ctctctctct gttctccttc 1980 
gaaattgagg gttttcaagg tttggaatct 2040 
gacactcttg cttgatttct tacaattcac 2100 
aggttgtgct tttatcttct tactcttccc 2160 
ttgaactttg tgttgtctta ttggtcaaat 2220 
caagacagtt tcttttggtc attggttgtg 2280 
atctgtactc tgacagcata ttgtgtgtag 2340 
tttgactttt ggaggacgat ttgattctgt 2 400 
aagttgagat ctgtttatgg tttctctatt 2460 
actgttttct ctgtttgact taggaatgtc 2520 
gtggcttgtg agtgaatccc taaaactgag 2580 
ttgtgcttat gttttaaagt tgtctacttt 2640 
cagattcccc caagagcatt gttttgaaca 2700 
atttaagtga ctagattttc tctggaataa 2760 
aaccaagttt gcaaattatt aatgtgataa 2820 
agagataaat gtaccatttt acatgtgtac 2880 
ctctaaactg aaatatggcc ttttggtttg 2940 
ttcagctact gtgtttattg gatgtttttg 3000 
tcgcaatatt ctgtgctgtt cttatagata 3060 
ttatatctca taccggcatg cttgtgcaga 3120 
aggatgagct ttcggttgct gttgcactca 3180 
gactaaggaa agctgacaac aaaatttggt 3240 
gttactccat tcgcattggt tatcttttga 3300 
gcgtctacat tttcaattta tcccactctg 3360 
attccgctca caaccacttc aaacgcgccc 3420 
ccgaggtcat ctttccttct tctgtgtacc 3480 
ccaacaaagg gtatgctagt tcagccatcc 3540 
atatttataa ccaactgatt ccctttatct 3600 
gaggttgatg cttgatattt tccttatctc 3660 
tacctaaaaa gagagggagg aagaagaaaa 3720 
tgaaatgctt cagactcgtt ttcagaggat 3780 
cttttgatat tgtccttaca gaggaaataa 3840 
agaaccgttc aaagttctac gagagtgctt 3900 
aaagagagag agccatcaat gcagccaaaa 3960 
tggttctgcg accatcctat ctatacagag 4020 
ggaagactta atcttatcgg tgtcttcact 4080 
tctctcaaca gtatcttcct tctgggtttg 4140 
tcatcaaagt ccagcttgcg gagaaacaat 4200 
gagccaaatt cagtcaagga tggtacgaat 4260 
acgtctgtgt gtttgagctg ctcagaacca 4320 
gagtcaacga gtacgtctga acaaagcatt 4380 
aatgtcgtgt aggagtatct taatttaaaa 4440 
cattattgcg tcagtgtctc gttttttctc 4500 
aagttgtttt tacctcatta tatataacct 4560 
acaaacaaag ttagggttta agaagaagtc 4 620 
tagaaagaca aactgttctg gtggaataca 4680 
atagccttca agccaacgtc tagaatttga 4740 
attggaaacc ctcttcatgc agtttgcttg 4800 
gaaaatgcat atataagatt gtaggtggga 4860 
tagacatata ctgtaccaga catgttttga 4920 
gtaaatcaag caaggaacaa ctacaatatt 4 980 

5000 



♦ 

3 



<210> 2 
<211> 21 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 
<221> CDS 
<222> (1) . . (27) 

<400> 2 

gat ggt cat gtt tgg cgt gta gga eta 27 
Asp Gly His Val Trp Arg Val Gly Leu 
1 5 



<210> 3 
<211> 9 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 3 

Asp Gly His Val Trp Arg Val Gly Leu 
1 5 



<210> 4 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: vrnl-1 
mutation 

<220> 
<221> CDS 
<222> (1) . . (15) 

<400> 4 

gat ggt cat gtt tga cgtgtaggac ta 27 
Asp Gly His Val 
1 



<210> 5 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: vrnl-2 
mutation 



<400> 5 

Asp Gly His Val 
1 



4 

<210> 6 
<211> 27 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 
<221> CDS 
<222> (1) . . (27) 

<400> 6 

aag aaa aat get gat cct gag gaa ata 27 
Lys Lys Asn Ala Asp Pro Glu Glu lie 
1 5 



<210> 7 
<211> 9 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 7 

Lys Lys Asn Ala Asp Pro Glu Glu lie 
1 5 



<210> 8 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: vml-2 
mutation 

<220> 
<221> CDS 
<222> (1) . . (27) 

<400> 8 

aag aaa atg ctg ate ctg agg aaa taa 27 

Lys Lys Met Leu lie Leu Arg Lys 
1 5 



<210> 9 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: vrnl-2 
mutation 



<400> 9 

Lys Lys Met Leu lie Leu Arg Lys 

1 5 



<210> 10 
<211> 1495 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 
<221> CDS 

<222> (269) . . (1294) 
<400> 10 

tcttgggttt ggttgggtca ctcttcaggt caggtgtgta aaaaagaaag aaagaaaaga 60 

gagattgttg tgttgtaacc cctttgacta aaatctaatg aactttttta acacaacaaa 120 

actccttcag atctgaaagg gttcttcttc tctcttagtc tctttgtcct tttattctcc 180 

gtcgtcgttt catgatctga ctctctggtc ttctcttctt cttcttcttc ttctattttt 240 

tcttacttcg tcactgttgt gtctgaac atg cca cgc cct ttc ttc cat aag 292 

Met Pro Arg Pro Phe Phe His Lys 
1 5 



ttg att ttc tea tec act ate caa gaa aaa cgt ctg agg gtc cca gat 
Leu lie Phe Ser Ser Thr lie Gin Glu Lys Arg Leu Arg Val Pro Asp 
10 15 20 



gec ttc age gtc tac att ttc aat tta tec cac tct gag ate aat tac 
Ala Phe Ser Val Tyr lie Phe Asn Leu Ser His Ser Glu lie Asn Tyr 
90 95 100 

cat tec ace ggt etc atg gat tec get cae aac cac ttc aaa cgc gee 
His Ser Thr Gly Leu Met Asp Ser Ala His Asn His Phe Lys Arg Ala 
1Q 5 110 H5 120 



tct tct gtg tac cca tea cca ctt cct gag tct aca gta cca gee aac 
Ser Ser Val Tyr Pro Ser Pro Leu Pro Glu Ser Thr Val Pro Ala Asn 
140 145 150 



340 



aag ttt gtg agt aaa ttc aag gat gag ctt teg gtt get gtt gca etc 388 
Lys Phe Val Ser Lys Phe Lys Asp Glu Leu Ser Val Ala Val Ala Leu 
25 30 35 40 

aca gta cct gat ggt cat gtt tgg cgt gta gga eta agg aaa get gac 436 
Thr Val Pro Asp Gly His Val Trp Arg Val Gly Leu Arg Lys Ala Asp 
45 50 55 

aac aaa att tgg ttt caa gat ggt tgg caa gag ttt gtt gac cgt tac 484 
Asn Lys lie Trp Phe Gin Asp Gly Trp Gin Glu Phe Val Asp Arg Tyr 
60 65 70 

tec att cgc att ggt tat ctt ttg att ttt aga tat gaa gga aac tct 532 
Ser lie Arg lie Gly Tyr Leu Leu lie Phe Arg Tyr Glu Gly Asn Ser 
75 80 85 



580 



628 



cgt ttg ttt gaa gac ctt gaa gat gaa gat gee gag gtc ate ttt cct 676 
Arg Leu Phe Glu Asp Leu Glu Asp Glu Asp Ala Glu Val He Phe Pro 
125 130 135 



724 



aaa ggg tat get agt tea gec ate caa ace ttg ttc act gga cca gtt 772 
Lys Gly Tyr Ala Ser Ser Ala He Gin Thr Leu Phe Thr Gly Pro Val 
155 160 165 



0 



aaa get gaa gag cca acg cca acc cca aaa ata cct aaa aag aga ggg 820 
Lys Ala Glu Glu Pro Thr Pro Thr Pro Lys lie Pro Lys Lys Arg Gly 
170 175 180 

agg aag aag aaa aat get gat cct gag gaa ata aac tea tea get ccg 868 
Arg Lys Lys Lys Asn Ala Asp Pro Glu Glu lie Asn Ser Ser Ala Pro 
185 190 195 200 

cga gat gat gat cca gag aac cgt tea aag ttc tac gag agt get tct 916 
Arg Asp Asp Asp Pro Glu Asn Arg Ser Lys Phe Tyr Glu Ser Ala Ser 
205 210 ~ 215 

gcg aga aag aga acc gtg act gca gaa gaa aga gag aga gee ate aat 964 
Ala Arg Lys Arg Thr Val Thr Ala Glu Glu Arg Glu Arg Ala lie Asn 
220 225 230 

gca gee aaa acg ttc gaa cca aca aac cct ttc ttc aga gtg gtt ctg 1012 
Ala Ala Lys Thr Phe Glu Pro Thr Asn Pro Phe Phe Arg Val Val Leu 
235 240 245 

cga cca tec tat eta tac aga ggt tgc ate atg tat ctt cct tct ggg 1060 
Arg Pro Ser Tyr Leu Tyr Arg Gly Cys lie Met Tyr Leu Pro Ser Gly 
250 255 260 

ttt get gag aag tac eta agt ggg ate tec ggg ttc ate aaa gtc cag 1108 
Phe Ala Glu Lys Tyr Leu Ser Gly lie Ser Gly Phe lie Lys Val Gin 
265 270 275 ' 280 

ctt gcg gag aaa caa tgg cct gtt cga tgt etc tac aaa gec ggg aga 1156 
Leu Ala Glu Lys Gin Trp Pro Val Arg Cys Leu Tyr Lys Ala Gly Arg 
285 290 " 295 

gee aaa ttc agt caa gga tgg tac gaa ttc act eta gag aac aac tta 1204 
Ala Lys Phe Ser Gin Gly Trp Tyr Glu Phe Thr Leu Glu Asn Asn Leu 
300 305 310 

gga gaa gga gac gtc tgt gtg ttt gag ctg etc aga acc aga gat ttc 1252 
Gly Glu Gly Asp Val Cys Val Phe Glu Leu Leu Arg Thr Arg Asp Phe 
315 320 325 

gtt ttg aaa gtg aca gec ttt cga gtc aac gag tac gtc tga 1294 
Val Leu Lys Val Thr Ala Phe Arg Val Asn Glu Tyr Val 
330 335 340 

acaaagcatt atggtgtgat cattctggat ttgeaagtae aatgtcgtgt aggagtatct 1354 

taatttaaaa aeaactaaaa aactctcttc tggtctgtgt cattattgeg tcagtgtctc 1414 

gttttttctc tegggtttae tttgtgttat cgatgtggat aagttgtttt tacctcatta 1474 

tatataacct cttgagtgga a 14 95 

<210> 11 
<211> 341 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 11 

Met Pro Arg Pro Phe Phe His Lys Leu lie Phe Ser Ser Thr lie Gin 
1 5 10 15 




7 



Glu 


Lys 


Arg 


Leu 
20 


Arg 


Val 


Pro 


Asp 


Lys 


Phe 


Val 


Ser 


Lys 


Phe 


Lys 


Asp 


Glu 


Leu 


Ser 
35 


Val 


Ala 


Val 


Ala 


Leu 
40 


Thr 


Val 


Pro 


Asp 


Gly 
45 


His 


Val 


Trp 


Arg 


Val 

50 


Gly 


Leu 


Arg 


Lys 


Ala 
55 


Asp 


Asn 


Lys 


He 


Trp 

60 


Phe 


Gin 


Asp 


Gly 


Trp 


Gin 


Glu 


Phe 


Val 


Asp 


Arg 


Tyr 


Ser 


He 


Arg 


He 


Gly 


Tyr 


Leu 


Leu 


65 










70 










75 










80 


lie 


Phe 


Arg 


Tyr 


Glu 


Gly Asn 


Ser 


Ala 


Phe 


Ser 


Val 


Tyr 


He 


Phe 


Asn 










85 










90 










95 




Leu 


Ser 


His 


Ser 


Glu 


He 


Asn 


Tyr 


His 


Ser 


Thr 


Gly Leu 


Met 


Asp 


Ser 








100 










105 










110 






Ala 


His 


Asn 


His 


Phe 


Lys 


Arg Ala 


Arg 


Leu 


Phe 


Glu Asp 


Leu 


Glu 


Asp 






115 










120 










125 








Glu 


Asp 
130 


Ala 


Glu 


Val 


He 


Phe 
135 


Pro 


Ser 


Ser 


Val 


Tyr 
140 


Pro 


Ser 


Pro 


Leu 


Pro 


Glu 


Ser 


Thr 


Val 


Pro 


Ala 


Asn 


Lys 


Gly 


Tyr 


Ala 


Ser 


Ser 


Ala 


He 


145 










150 










155 










160 


Gin 


Thr 


Leu 


Phe 


Thr 
165 


Gly 


Pro 


Val 


Lys 


Ala 
170 


Glu 


Glu 


Pro 


Thr 


Pro 
175 


Thr 


Pro 


Lys 


lie 


Pro 


Lys 


Lys 


Arg Gly 


Arg 


Lys 


Lys 


Lys 


Asn 


Ala 


Asp 


Pro 








180 










185 










190 






Glu 


Glu 


He 


Asn 


Ser 


Ser 


Ala 


Pro 


Arg Asp Asp Asp 


Pro 


Glu 


Asn 


Arg 






195 










200 










205 








Ser 


Lys 


Phe 


Tyr 


Glu 


Ser 


Ala 


Ser 


Ala Arg 


Lys 


Arg 


Thr 


Val 


Thr 


Ala 




210 










215 










220 










Glu 


Glu Arg 


Glu 


Arg 


Ala 


He 


Asn 


Ala 


Ala 


Lys 


Thr 


Phe 


Glu 


Pro 


Thr 


225 










230 










235 










240 


Asn 


Pro 


Phe 


Phe 


Arg Val 


Val 


Leu 


Arg 


Pro 


Ser 


Tyr 


Leu 


Tyr 


Arg 


Gly 










245 










250 










255 




Cys 


lie 


Met 


Tyr 

260 


Leu 


Pro 


Ser 


Gly 


Phe 
265 


Ala 


Glu 


Lys 


Tyr 


Leu 

270 


Ser 


Gly 


lie 


Ser 


Gly 
275 


Phe 


He 


Lys 


Val 


Gin 
280 


Leu 


Ala 


Glu 


Lys 


Gin 
285 


Trp 


Pro 


Val 


Arg 


Cys 


Leu 


Tyr 


Lys 


Ala 


Gly Arg 


Ala 


Lys 


Phe 


Ser 


Gin 


Gly 


Trp 


Tyr 




290 










295 










300 










Glu 


Phe 


Thr 


Leu 


Glu 


Asn 


Asn 


Leu 


Gly Glu 


Gly Asp Val 


Cys 


Val 


Phe 


305 










310 










315 










320 


Glu 


Leu 


Leu Arg 


Thr 


Arg 


Asp 


Phe 


Val 


Leu 


Lys 


Val 


Thr 


Ala 


Phe 


Arg 










325 










330 










335 




Val 


Asn 


Glu 


Tyr 


Val 

























340 



<210> 12 
<211> 1495 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: vrnl-1 
mutation 

<400> 12 

tcttgggttt ggttgggtca ctcttcaggt caggtgtgta aaaaagaaag aaagaaaaga 60 

gagattgttg tgttgtaacc cctttgacta aaatctaatg aactttttta acacaacaaa 120 

actccttcag atctgaaagg gttcttcttc tctcttagtc tctttgtcct tttattctcc 180 

gtcgtcgttt catgatctga ctctctggtc ttctcttctt cttcttcttc ttctattttt 240 

tcttacttcg tcactgttgt gtctgaacat gccacgccct ttcttccata agttgatttt 300 

ctcatccact atccaagaaa aacgtctgag ggtcccagat aagtttgtga gtaaattcaa 360 



8 



ggatgagctt 
actaaggaaa 
ttactccatt 
cgtctacatt 
ttccgctcac 
cgaggtcatc 
caacaaaggg 
agagccaacg 
tcctgaggaa 
ctacgagagt 
caatgcagcc 
ctatctatac 
tgggatctcc 
ctacaaagcc 
cttaggagaa 
agtgacagcc 
ggatttgcaa 
cttctggtct 
ttatcgatgt 



tcggttgctg 
gctgacaaca 
cgcattggtt 
ttcaatttat 
aaccacttca 
tttccttctt 
tatgctagtt 
ccaaccccaa 
ataaactcat 
gcttctgcga 
aaaacgttcg 
agaggttgca 
gggttcatca 
gggagagcca 
ggagacgtct 
tttcgagtca 
gtacaatgtc 
gtgtcattat 
ggataagttg 



ttgcactcac 
aaatttggtt 
atcttttgat 
cccactctga 
aacgcgcccg 
ctgtgtaccc 
cagccatcca 
aaatacctaa 
cagctccgcg 
gaaagagaac 
aaccaacaaa 
tcatgtatct 
aagtccagct 
aattcagtca 
gtgtgtttga 
acgagtacgt 
gtgtaggagt 
tgcgtcagtg 
tttttacctc 



agtacctgat 
tcaagatggt 
ttttagatat 
gatcaattac 
tttgtttgaa 
atcaccactt 
aaccttgttc 
aaagagaggg 
agatgatgat 
cgtgactgca 

GCCtttCttC 

tccttctggg 
tgcggagaaa 
aggatggtac 
gctgctcaga 
ctgaacaaag 
atcttaattt 
tctcgttttt 
attatatata 



ggtcatgttt 
tggcaagagt 
gaaggaaact 
cattccaccg 
gaccttgaag 
cctgagtcta 
actggaccag 
aggaagaaga 
ccagagaacc 
gaagaaagag 
agagtggttc 
tttgctgaga 
caatggcctg 
gaattcactc 
accagagatt 
cattatggtg 
aaaaacaact 



gacgtgtagg 
ttgttgaccg 
ctgccttcag 
gtctcatgga 
atgaagatgc 
cagtaccagc 
ttaaagctga 
aaaatgctga 
gttcaaagtt 
agagagccat 
tgcgaccatc 
agtacctaag 
ttcgatgtct 
tagagaacaa 
tcgttttgaa 
tgatcattct 
aaaaaactct 



tctctcgggt ttactttgtg 
acctcttgag tggaa 



420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1495 



<210> 13 
<211> 1494 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
mutation 



vrnl-2 



<400> 13 

tcttgggttt 

gagattgttg 

actccttcag 

gtcgtcgttt 

tcttacttcg 

ctcatccact 

ggatgagctt 

actaaggaaa 

ttactccatt 

cgtctacatt 

ttccgctcac 

cgaggtcatc 

caacaaaggg 

agagccaacg 

cctgaggaaa 

tacgagagtg 

aatgcagcca 

tatctataca 

gggatctccg 

tacaaagccg 

ttaggagaag 

gtgacagcct 

gatttgcaag 

ttctggtctg 

tatcgatgtg 



ggttgggtca 
tgttgtaacc 
atctgaaagg 
catgatctga 
tcactgttgt 
atccaagaaa 
tcggttgctg 
gctgacaaca 
cgcattggtt 
ttcaatttat 
aaccacttca 
tttccttctt 
tatgctagtt 
ccaaccccaa 
taaactcatc 
cttctgcgag 
aaacgttcga 
gaggttgcat 
ggttcatcaa 
ggagagccaa 
gagacgtctg 
ttcgagtcaa 
tacaatgtcg 
tgtcattatt 
gataagttgt 



ctcttcaggt 
cctttgacta 
gttcttcttc 
ctctctggtc 
gtctgaacat 
aacgtctgag 
ttgcactcac 
aaatttggtt 
atcttttgat 
cccactctga 
aacgcgcccg 
ctgtgtaccc 
cagccatcca 
aaatacctaa 
agctccgcga 
aaagagaacc 
accaacaaac 
catgtatctt 
agtccagctt 
attcagtcaa 
tgtgtttgag 
cgagtacgtc 
tgtaggagta 
gcgtcagtgt 
ttttacctca 



caggtgtgta 
aaatctaatg 
tctcttagtc 
ttctcttctt 
gccacgccct 
ggtcccagat 
agtacctgat 
tcaagatggt 
ttttagatat 
gatcaattac 
tttgtttgaa 
atcaccactt 
aaccttgttc 
aaagagaggg 
gatgatgatc 
gtgactgcag 
cctttcttca 
ccttctgggt 
gcggagaaac 
ggatggtacg 
ctgctcagaa 
tgaacaaagc 
tcttaattta 
ctcgtttttt 
ttatatataa 



aaaaagaaag 
aactttttta 
tctttgtcct 
cttcttcttc 
ttcttccata 
aagtttgtga 
ggtcatgttt 
tggcaagagt 
gaaggaaact 
cattccaccg 
gaccttgaag 
cctgagtcta 
actggaccag 
aggaagaaga 
cagagaaccg 
aagaaagaga 
gagtggttct 
ttgctgagaa 
aatggcctgt 
aattcactct 
ccagagattt 
attatggtgt 
aaaacaacta 
ctctcgggtt 
cctcttgagt 



aaagaaaaga 
acacaacaaa 
tttattctcc 
ttctattttt 
agttgatttt 
gtaaattcaa 
ggcgtgtagg 
ttgttgaccg 
ctgccttcag 
gtctcatgga 
atgaagatgc 
cagtaccagc 
ttaaagctga 
aaatgctgat 
ttcaaagttc 
gagagccatc 
gcgaccatcc 
gtacctaagt 
tcgatgtctc 
agagaacaac 
cgttttgaaa 
gatcattctg 
aaaaactctc 
tactttgtgt 
ggaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1494 



• 
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<210> 14 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 14 

acctgcttct gccaaccgct c 21 

<210> 15 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 16 

cctcttcgct attacgccag 20 



<210> 17 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 17 

gcccttccca acagttcg 18 

<210> 18 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 15 

agttcgctct tgctgttttt tttccc 



26 



<400> 18 

cacacaggaa acagctat 



18 



0 
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<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 19 

acacaacata cgagccggaa 20 

<210> 20 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 



<210> 21 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 21 

gtttgggcta accgttg 17 

<210> 22 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 



<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 



<400> 20 

caacggttag cccaaac 



17 



<400> 22 

gagaccagtt ttgttttcc 



19 
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<400> 23 

gacaaatata ggtggaaagg 



20 



<210> 24 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 24 

aaaggggagt aggtggg 17 

<210> 25 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 



<210> 26 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 26 

gaagagaaga ccagagag 18 

<210> 27 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 



<400> 25 

ctctctggtc ttctcttc 



18 



<400> 27 

ttttctcatc cactatcc 



18 
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<210> 28 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
Oligonucleotide 

<400> 28 

tttcttggat agtggatgag 

<210> 29 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
Oligonucleotide 

<400> 29 

aaaacaggga agagtaagaa g 

<210> 30 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
Oligonucleotide 

<400> 30 

cattggttgt gtttggtggg 

<210> 31 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
Oligonucleotide 

<400> 31 

ggtctctatg tattgtgc 

<210> 32 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 
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<400> 32 

gcacaataca tagagacc 

<210> 33 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
Oligonucleotide 

<400> 33 

agattgatta cacgactcc 

<210> 34 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
Oligonucleotide 

<400> 34 

cccagataag tttgtgag 

<210> 35 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
Oligonucleotide 

<400> 35 

attccgctca caaccac 

<210> 36 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
Oligonucleotide 

<400> 36 

gtttgaagtg gttgtgag 
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<210> 37 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
Oligonucleotide 

<400> 37 

tacccatcac cacttcc 

<210> 38 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
Oligonucleotide 

<400> 38 

cagaagaagg aaagatgacc 

<210> 39 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
Oligonucleotide 

<400> 39 

gaagaaagag agagagcc 

<210> 40 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence; 
Oligonucleotide 

<400> 40 

accctttctt cagagtg 

<210> 41 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 
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<400> 41 

ctctctctct ttcttctg 



<210> 42 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
Oligonucleotide 

<400> 42 

ccactctgaa gaaaggg 

<210> 43 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
Oligonucleotide 

<400> 43 

ccttctgttt ctgtttctc 



<210> 44 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
Oligonucleotide 

<400> 44 

gagaaacaga aacagaagg 

<210> 45 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
Oligonucleotide 

<400> 45 

aagatactcc tacacgac 
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<210> 46 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 46 

gtctcgtttt ttctctcgg 



<210> 47 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 47 

ctaccacagt tcccacctac 



<210> 48 
<211> 301 
<212> PRT 

<213> Arabidopsis thaliana 



<400> 48 
Met Pro Arg Ser 
1 



Thr Gin Ala Ser 
20 

Asp Gly Trp Gin 
35 

Arg Tyr Lys Val 
50 

Glu lie Asn His 
65 



Ala Gin Asn Gin 



Leu Lys Asp Ala 
100 

Pro Val Asn Lys 
115 

Lys Glu Ser Lys 
130 



Phe Phe His Met 
5 

Gly Leu Arg Lys 

Glu Phe Val Asn 
40 

Thr Val Tyr lie 
55 

His Ser Ser Ser 
70 

Phe Asn Lys Arg 
85 

Lys Val lie Tyr 

Gly Tyr Gly Gly 
120 

Ala Glu Glu Thr 
135 



Phe Asn Ser Leu 
10 

Ala Asn Asn Lys 
25 

Arg Phe Ser lie 



Phe Gin Phe Tyr 
60 

Glu Ala Leu Met 
75 

Ala Arg Leu Phe 
90 

Pro Ser Asn Pro 
105 

Ser Thr Ala He 



Pro Lys Val Leu 
140 



Phe Leu Ser Ser 
15 

He Trp Phe Gin 
30 

Arg He Gly Phe 
45 

Pro Pro His Ser 



Gin Met Asp Ser 
80 

Glu Asp Pro Glu 
95 

Glu Ser Thr Glu 
110 

Gin Ser Phe Phe 
125 

Lys Lys Arg Gly 
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Arg Lys Lys Lys Asn Pro Asn Pro Glu Glu Val Asn Ser Ser Thr Pro 
145 150 155 160 

Gly Gly Asp Asp Ser Glu Asn Arg Ser Lys Phe Tyr Glu Ser Ala Ser 
165 170 " 175 

Ala Arg Lys Arg Thr Val Thr Ala Glu Glu Arg Glu Arg Ala Val Asn 
180 185 ~ 190 

Ala Ala Lys Thr Phe Glu Pro Thr Asn Pro Tyr Phe Arg Val Val Leu 
195 200 205 

Arg Pro Ser Tyr Leu Tyr Arg Gly Cys lie Met Tyr Leu Pro Ser Gly 
210 215 220 

Phe Ala Glu Lys Tyr Leu Ser Gly lie Ser Gly Phe lie Lys Leu Gin 
225 230 235 " 240 

Leu Gly Glu Lys Gin Trp Pro Val Arg Cys Leu Tyr Lys Ala Gly Arg 
245 250 " 255 

Ala Lys Phe Ser Gin Gly Trp Tyr Glu Phe Thr Leu Glu Asn Asn lie 
260 265 270 

Gly Glu Gly Asp Val Cys Val Phe Glu Leu Leu Arg Thr Arg Asp Phe 
275 280 285 

Val Leu Glu Val Thr Ala Phe Arg Val Asn Glu Tyr Val 
290 295 300 



